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0 0 - Cox.T - 6ax.T ' 
Mam.T ==010- Coy.t • 6ay.r 
0 0 1- Coz.T • 6a2.T 
.0 0 0 1 



MapV = 



10 0 Cox.T + 6ax.T 

0 1 0 Coy.T +5ay.T 

0 0 1 Coz.T +5az.T 

0 0 0 I 



Mai.T* = 



" 1 Ya.T*(l-cos(-a))+Pa.T*sin(-a) -Pa.T*(l-cos(.a))+ya-T*sm(-a) 0 

ya.T*(l-cos(-a))-Pa.T*sin(-a) cos(-a) -sin(-a) 0 

-Pa.T*(l-cos(-a»ya.T*sio(-a) sin(-a) cos(-a) 0 

0 0 0 1 



[0 0 4 4] 

Ji^MigP (x, y, z) CO^^h;l/P_T^ J^XfU-^m.^.^yty h 
mWO_t (WOx_t ,WOy_T ,WOz_t ,1) T^^J^^ h U y ^ T^M^cj. X^ft^ 
^h;^Vt.T (0,0,h, 1) T^<D^ h V y ^ :^Mvt.jli^ miMLfzm^ T$>^o 
[0 0 4 51 

[US tl^-r J: d ^-y^WM^.^.-hHiott^tg-^MifiP (x, y, z) (D^ 



±(Dl^^ii.W^^^^o ^LT. C$tfl<7)-f ttdc_T(dcx_T, dcy_T. dcz_T). (ac« 
T, bc_T, gc_T) t Ctt^Ojg^ cliZX ^mm=rnMcd^j i:^^ifX Cm<7)'fti'k 

dax_x, day_T, daz^j). (aa_T, ba_x. ga-l) <^ Att^(5C>Jg^ a Hi: ^^JMf 
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o ^LT. ILM^M^^ h;l-Vt_T (0,0,h,l) <D-^ h .y i> :^MwtJY^^^nx 

, 'fl!l<7)i#(7)|il^«i(Btt)-eX:B:^.y Fl Ctt(±Z«i^ 
0> B«l{±Ytt^l9 0|II|Eti-^o ttz. m^maW-^^ t i> 0 (B, C = 0) 

[0 0 4 6] 

o 

• X*ft^^ h^VVt-MCO.O.h, 1) T 

• 7 - ^ m.-^.^ 7 -b -7 h MWO_M (W0x_M. WOy_M, WOz_m, 1) T 

• C^(OW^^'L^C c_M (Ccx_M, Ccy_M, Ccz_m, 1 ) ^ 
( 3 - 1 ) T tL:^i^^^v^J#^<7)^Mfig<7)*a6:^ 

#x.f>tLfc^§, ^(7)?I#^^fo-CX*ft1iiE^L/^^MfSz:gVm_M(x, y, z 
[0 0 4 7] 

Vp_M= Mcd_M * Mwo_M * P -M ( 5 ) 

Vv_M=Mb_M* Vt_M (6) 

Vm_M=Vp_M+Vv_M (7) 

_Lffi5 ~ 7^lci5tt'5.^S^(iMT<7)ii «9 tr^)'2)o 
[0 0 4 8] 
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P-M = 



X 

y 

z 

1 



Mwo^i = 



1 

0 
0 
0 



Mcd.M = Mcp.M*Mci.M*Mcm.M 
Mcm.M = 



Mcp.„ = 



'^1 


0 


0 


- CCX.M 


0 


1 


0 


• Ccy.M 


0 


0 


1 


- Ccz.M 


0 


0 


0 


1 _^ 


1 


0 


0 


Ccx.„ 


0 


1 


0 


Ccy.M 


0 


0 


1 


Ccz.M 


^0 


0 


0 


1 _^ 



0 0 WOx.M 

1 0 WOy.M 
0 1 WO2.M 
0 0 1 



Mci.M = 



cos(-c) -sin(-c) 0 0 

sia(-c) cos(-c) 0 0 

0 0 10 

0 0 0 1 



Mb4* = 



"cosCb) 0 sin(b) 0 

0 10 0 

-sin(b) 0 cos(b) 0 

0 0 0 1 



[0 0 4 9] 

i:7^i-^^ h )i^P_yilZU-i^m.}^.ty^y hMWO_M (WOx_m, WOy_M, WOz_m, 1) ^(^ 
^) o 
^) o 

[0 0 5 0] 

p_Mt'B#^ b TtfttlnllE^-iir/cX^ft'^^ h ;u Vv_M^^jn#-r ^ ^ i: J: o 

(3-2) T^x ^mmm^'L-^(7)iim<7)mm. Rifmm) omm 
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(i) Cm\B\$i^'0(Dt'ti^ (ii) B*lllll$z;4''L^cO-rtLti-^o 
Ac_M : ^P^^C*hIlI$E4''L^ 

cc_M :^^<r>cmmt&'^'0 (^miiw 
Ab_M : ^m<oBmm$ii^'L- 

Cb_M : ^*^7)Btt[ii$5't''L> (^mfiS) 

( i ) cmm^'p^L-<D-rin. 

n^U^.^mnx, Y, Z:^|p]c7)-rndc_M(dcx_M, dcy_M. dcz_M).5:. f^^ttJl 
f^omiK-ftt (ac_M, bc_M, gc_M) '^'^i'o 
[0 0 5 1] 
dc_M(dcx_M, dcy_M. dcz_M) I 

[0 0 5 2] 

(ac_M, bc_M, gc_M) : 

(ii) Bmm^fp'L^<7)irti 
db_M(dbx_M, dby_M, dbz-jj) I 

[0 0 5 3] 
(ab_M, bb_M, gb_M) : 
m^^(OBmm^^^L^Ah.i{^^:^^(DBmmn^'L^Cb.u^-h. Xtt^l9 t;ab_M^ 
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22/ 



( 3 - 3 ) -rtL7:)^^*^j#^-<7)ttMfig<^**^:^ 

i (7) ^ 3 mmfi-M jo 1 1 ^ -f =^(7) ^ ^ ^tM<7)«MM (± . L fz T tL<7) =^ V ^ 

[0 0 5 4] 

Vp_M' =Mcd_M' * Mwo_M* P-M ( 8 ) 

V v_m' = Mb_M' * db_M * V t_M ( 9 ) 

Vm_M'=Vp_M'+Vv_M' (10) 

[0 0 5 5] 

me] 



Mcd.M' = Mcp-M* *Mci.M' *Mcm V 

""l 0 0 - Ccx.M - 6cx.„ 



Mcp.„' = 



0 1 0 -Ccy^-6cy.M 

0 0 1 - Ccz-M - 5cz,|y, 

0 0 0 1 

10 0 Ccx.M + 6cx.M^ 

0 10 Ccy^ +6cy4^ 

0 0 1 Ccz.jy, +6cz-M 

.0 0 0 1 



Mci.M* 



sm(-c) cos(-c) -acM*(l-cos(-c))-pc.M*sin(-c) 0 

PaM*(l'Cos(-c))+aaM*sin(-c) -ac.M*(l-cos(-c))+pc.M*siji(-c) 1 0 
0 0 0 1 



-sm(-c) 



Pc^*( I-cos(-c))-ac.M*sin(-c) 0 



5b^ = 



^1 


0 


0 


5bx^ 


0 




0 


Sbyjrt 


0 


0 


] 




Lo 


0 


0 


1 



MbV = 



■ cos(b) -Yb.M*{l-co8(b))-ab^*sm(b) sin(b) 0 

-Yb.„*(l<os(b))+ab.M*sin(b) 1 ab.M*(l-co3(b))+ y.M*sin(b) 0 

-sia(b) ab4ii*(l-C06(b))-yb4ii *sin(b) cos(b) 0 

O 0 0 1 



[0 0 5 6] 
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z ) ^ Tj^-r^ ^ h P _Mtw 7 - ^ y-t y h 4W0_M (WOx_m. WOy_M, WOz_m, 1) 

^i6^o ^LT^ Ctt<7)-f^tLdc_M(dcx_M, dcy_M, dcz_^) ^ (ac_M, bc_M, gc_M 
) tcm^<7y1i^^ c {zX^b^^-? V -7 ^:^Mcd_M' ^^^J^tT CWl^O-f tt^MlE 
L. Cib^Ji^^c fittifll$E$-ti:/dittVp_M' (Sit) o 
[0 0 5 7] 

tt^*i^b/ittlll$K^-<i:fcX:aS^^ b;l-Vv_M'***!)^ (9^) o 
[0 0 5 8] 

Vp_M' t^Btt^ b /fttlIIfe^-*/cX*ft^i> h >'t'Vv_M' ^mn-^h i ^ J: o-r 

(4) ^O^fe(7)^IIM<7)t#^. 

J: - ^^^VT&^^iiiiEi- h mi \zm^x^mm^hz.t i ^ ^ o -e * ^ o 

[0 0 5 91 

C WHIfEft''^ C c_T<b A«ilIIfs4'>L> C a_T^^xM L ^ v^J^-g- ^ , ^||0^ {iilffl "C § 
[0 0 6 0] 

^ lb x*^ y Ym%mi>(r>mt<Di^^. ^ j: t/. t- - )^mi,Mm^<^i^^ 

^ o 
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■^hiz^ m^m^w=o<Dm. xM:ij]piiizm-:fj\^tLfz-/)K m<r>mif\^<Dm 

[0 0 6 11 

C P U 1 1 (il^M^lH^P^S 1 0 0 ^^#:6t;tc$iH§P1-^yn-b -^-iftrab^o C P 
Ull{±. ROM 1 2 tC|&^^tL/cvXxA7'ni5''9A^. /s'^ 2 0 LTII 
^^L. Mv;^xA7'ni>*^AHta^oT^1it$IJfP^S^#:*$IJI^i-^o RAMI 
3 IC{±— B#6tJ=&tt^7"-i5^^^^-r'-^:^ff^^^/'MD I^x^y h 7 0 ^i^L 

x^^^v-'^-^^XtiLtz^mr-^m^^^f^^o CMOS>{-=ei; i 4(i[ii7i^L 

7- >; -e/^ ^ T y 7°$tL. mMMM^W 10 0 c7)«^!g;e/^^;^7 ^tLT tfS 
1tt^S:6M*^$n-5>F}f^tt^^'; t L-C«^$tt-2>o CMOS^^U 1 4 4't3 
(i. -fViJ'-^ai-rxi 5 ^^LT^^&i ;}^/ij!JPX7'^^^•^A^^^tl/MD 

l:::L^'y V 1 0^^fLXX1l^Kfzm:Ly°uy^ A^m^m^n^o tfz^ RO 
M 1 2 ;$:^0^O-rtLMIE*IIM-ra/ii6O±idiL/v: 1 ~ 1 0^O?I^^S 

[0 0 6 2] 

ihtfi^o tfz. ^mummmi o o^xmmLfzmj:-:^u^'yi.ii^ 9mm^ 

7 2^lft-L X^m^n^^ t^iait ^-^^Zt '/)^X ^ ^ o PMC (y'VJ^'y-^r)^^ 
• • =r> h n-^) 16{±. P^M^ftfz'y~^>7.y°uyyl^'X:^j:i^mt 

I/O^^^y h 1 7 i^Lxm-^^mtJLPmir^o '^is. pmc{«mibiji;i£ 
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-^^^tt. 'iL^m^j:m-^mmi Ltzm. c p u 1 1 i^zmto 

[0 0 6 31 

^A^'j^S-e^O^ 4 y9~-y:i-4 ^1 SfiCRT/MD I ^^ -7 h 7 0(D^- 
[0 0 6 4] 

^^(DmMmmms o~3 3(icpu i i:^^h(D^m<D^W}i^^M^'§:nx. 

#W<7)^g^^-9--.ifT>y4 0~4 3 KHilJt^o ■^-^^ry-fA 0-4 3 (ii 

5 0-53 immi-^o ^m<7y^-^''e-^ 5 o~5 3(iii* • ^iMtai§?^rt 

3 0 - 3 3 7 ^ - Kv^' 7 ^ L> ii* • m&<D y^ - -y ^ mm i^roo 
[0 0 6 5] 

^'6 3(i. 6 2 OllIfEtcleJ^LT'JfM/^";!^^^;^!::^ K;i/$IJt«li]j^ 6 

0 tc 7 ^ - KV^- y ^ L. iiJg$IJfP ^^f d o 
[0 0 6 6] 

[0 0 6 7] 
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^{Zid^'^Xlt^ CWi(7)'ftl^ dac_H (dacx_H, (iacy_H. dacz_H)> (ac_H, bc_H. 
gc_H) > A|ft<7)-f tida_H (dax_H, day_H, daz_H)^ (aa_H, ba_H, ga-H) - 
<^-f'tLds_H (dsx_H, dsy_H, dsz_H)> e s_h (as_H, bs_H, gs_H) 'ktxmi'^c, 
[0 0 6 8] 

X. T~y)\^-^^^m^ir:6m2(DmmMmtLxumLfzmn(Dm^i<zii. cm 

<7)-f i^ldc -J (dcx_j, dcy_T, dcz.T)^ (ac_T, bc_T, gc_x) > A^<D-fKda-j (d 
ax-T, day_T, daz.j)^ (aa_7, ba_T, ga_x) ^WCm.'f^o W> 3 coM^tk'MW. 
<DtLXUmLfzmn<7)m^iZii. Ctt<7)-rtLdc_M(dcx_M. dcy_M, dcz_M). (a 
c_M, bc_M, gc_M) > B#<7)-f ttdb_M(dbx_M. dby_M, dbz_M)> (ab_M, bb_M, gb 
_m) ^txm.i'^o 
[0 0 6 91 

zfih-rKa$^^-r^:^-}^tLxii^ ^mmmmm o op^ocmos^^ 

. ::.(om^^tnx^fz-rix^^W^-f^^oK-f^o ^m^y^^ 

[0 0 7 0] 

-E-LT. m.mMmmm.1 ooiiti. mmLfzmn<D^-c:/^ •t^j:t>%. xa^ 
m^izii^ cmm^f¥'L'>iimm^^^nx\^^:hi>(Dt-r^o 

[0 0 7 1]- 

HI 1 4 {±. m^WM^U 1 0 0 T^^^^tf t-'5)X:BrftMiE<O^J!!:3a<^ 7 n - -Y - h 
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(xx-yy2) . xM^y vm$m(^mnr-^ turnip Lfz I ^(omwmmim 

[0 0 7 2] 

[0 0 7 3] 

■7 7^6) . xM,^y vmm^<Dmn'e$>^immLfz2^<Dinnmm^miRL ( 

7.^y-fl) . T--7';mi$5?f^<7)aMT-^tt(^4^<7)?I#^S^S^L (;^-r-y 
7°8) . XSr-^-y K:5:t/x-r;i/^^^[p]$5-r^tl«'e*ti{f 8 ~ 1 O^Ojl^MS 

[0 0 7 41 

[l§0^<^?:?j^l 

[mi] 

[1112] 
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ims] 

[1114] 

o 

[11151 

[me] 

'^^b<7)U^^li|-e^^o 
mi] 

O^i6;^coM0^llI-?:-^ ^ o 
[US] 

o ^*!) :^ o iJi^ m -e ^ ^ o 

mo] 
mi 0] 
[mill. 

[H I 21 
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imi 3] 

[0141 

o 

1 X K 

2 X* 

3 7-~y')V 
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( WOx M .WOy M ,WOz 4i) ^ 
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( ots^, ^s^^, ys^,) 

[1114] 
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c(Ac^ ^(f'Dir-r-S C $ft[5]|s) 
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1 0] 



Cb.M : ^^a> B IftlHlfeif'C? 



Ab -TH/c B JiilHlfeitJiD / 




Vm.„ (X.Y^.If 



jAc^u,: C |fl[5liE4"0 



WO .„ (WOx .„ ,WOy ^ 



Ccm: :^=*<D C $i&(hI^4"L» 



Ccm (Ccx.„ .Ccy.M .Ccz^«,1) 
.WOz .M ,1) ^ 
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[El 1 1 1 




Cct : C $ft[HlSif"D 
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1 3] 



1 o o 



CPU 



1 2 



ROM 



0\ 



1 3 



RAM 



1 4 



CMO 
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1 5 



1 6^ 



I N T 



PMC 



1 Z 



20> 



1 1 



7 O 



1 8 



I N T 



3 O 



4 O 



mm 




■9— tK 









3 1 



4 1 



3 2 



4 2 







■9— i< 









3 3 



4 3 



6 O 



6 i: 



M 

(X) k^^ 



5 O 











mm 








M 








(Y) 



5 1 



M 

(Z) k^' 



5 2 











M 
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3 3 
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M 


lEl!^ 
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5 3 



,5 3 



6 2 



SM 



6 3 
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mm 

^mnx^^o X^ft^^ h;l/C±tt<7)«^4mM(as_H, bs_H, gs.i{)RZfirfi^ 
^"btc, A$t|C7)-rtLda_H, (aa_H. ba_H. ga_H) A«&^<7)IfiI$E*ii^^ a ^-a-tf 
h;v?r>Ra6;6o CttO-rttdac_H, (ac_H. bc_H, gc_H)^C*ll^ 

\WRm\ m 2 
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